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Dl (Japanese Laid-Open Patent Application No.4- 334317) 
[Title of the Invention] 

Stabilized spherical grannies and a method for manufacturing the 

same 

[Abstract] 

"'CPurposel' ~'" "" " " " ~ 

To prevent watersolnble physiologically active substances such as 
water-soluble vitamins, water-soluble amino acids, or the lik& from being 
destroyed by reactions with other ingredients and from being eluted when 
immersed in water. 

[Constitution] 

Spherical granules consisting of a fatty substance that contains 
water-soluble physiologically active substances have been coated by 
water-insoluble substances. Further, a method for manufacturing the 
spherical granules comprises the step of coating water-insoluble substances 
on spherical granules obtained by spray granulation of a melted fatty 
substance with watersoluble physiologically active substances suspended. 

[Claims] 

1. Stabilized spherical granules wherein water-insoluble substances 
are coated on the spherical granules of a fatty substance that contains 
water-soluble physiologically active substances. 

2. The stabilized spherical granules according to claim 1, wherein 
the water-soluble physiologically active substances are watersoluble 
vitamins or amino acids. 

3. A method for manufacturing stabilized spherical granules 
comprising the step of coating water-insoluble substances on spherical 
granules obtained by spray granulation of a melted fatty substance with 
watersoluble physiologically active substances suspended. 

[Detailed description of the Invention] 
[0001] 

[Field of industrial application] 

The present invention relates to spherical granules that prevent 
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water-soluble physiologically active substances such as water-soluble 
vitamins, water-soluble amino acids, or the like from being destroyed by 
reactions with other ingredients and from being eluted when immersed in 
water. 

[0002] 

"TPnor a'rtl ~ " " ~ ' 
In culturing fish, shellfish or the like, adding vitamin C in feeds is 
widely applied in order to improve immunity of these animals to prevent 
them from dying. However, since vitamin C is soluble to water, merely 
adding vitamin C to fish feeds has no effect at all since vitamin C is eluted 
into water. Further, since vitamin C is destroyed by the ingredients in the 
fish feeds, adding vitamin C to the fish feeds as it is lacks in a preserving 
property. Therefore, methods for coating vitamin C crystals by fats and oils 
are widely applied. 

[0003] 

Although vitamin C is also used as an oxidizing agent for producing 
modified wheat flour that is a raw material of bread, baked goods, and the 
like, since the effect of vitamin C is fast-acting, it negatively affects dough or 
products. Consequently, although there are methods including those for 
retarding the expression of effects by coating vitamin C by fats and oils and 
the like, preferable coating has not always been made. 

[0004] 

[Problem to be solved by the Invention] 

However, even when fats and oils are coated on vitamin C crystals to 
be compounded in foods or fish feeds, reactions of vitamin C with ingredients 
in foods and fish feeds or elution of vitamin C into water cannot be fully 
inhibited. In particular, as fish feeds for small-sized fish and shellfish, 
those with a small grain size are used and since increasing thickness of a 
film (membrane) is not possible, vitamin C breaks down in a short time and 
it is eluted and is disappeared into water in a short time. Thus, 
conventional situations are that vitamin C in an amount of several times 
greater than the necessary amount is being added anticipating the elution. 
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[0005] 

As a method for solving this problem, one of the inventors of the 
present invention suggested a method disclosed in Japanese Laid-Open 
Patent Application No.Ol -296953 that is a method for coating particles 
whose main components are vitamins (substantially, vitamin C crystals) by 
one or more substances selected from the group consisting of shellacs, 
fiaidSieff 1^ 

Although the granules mantifactured by this method showed preferable 
residts regarding coating substances with relatively large particle size (300 
to 400 pm) used for feeding aquatic animals with a large body such as 
rainbow trout and the like, regarding coating substances with smaller 
particle size (about 100 pm) suitable as feeds for aquatic animals with a 
smaller body such as young prawns and the like, thickness of a coating film 
(membrane) cannot be increased and also, since the coating becomes thin at 
an apex or a ridge of crystals, the elusion into water was not fully inhibited. 
Further, since flat surfaces of the crystals are stuck with each other, 
aggregation easily occurred and coating operation was difficult. 

[0006] 

In addition, regarding vitamin Bi or amino acids, there also lie 
problems such as inhibition of elution into water or preservation stability in 
foods or feeds. For example, methionine is compounded in ruminant feeds 
and coating methionine is necessary in order not to be assimilated by 
microbes present in the rumen to omasum. Coating of sulfur-containing 
amino acids including methionine or cysteine is also necessary in order to 
prevent reactions with sugar in the feeds. However, conventionally, there 
was no good method for these. 

[0007] 

[Means for solving problem] 

The present invention provides stabiUzed granules that include 
water-^luble physiologically active substances and these granules have 
characteristics to have such a structure in which water-insoluble substances 
are coated on spherical granxiles of a fatty substance that contains 
watersoluble physiologically active substances. These, granules can be 
manufactured by coating water-insoluble substances on spherical granules 
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obtained by spray-granulating a melted fatty substance with water-soluble 
physiologically active substances suspended. 

[0008] 
[Operation] 

As water-soluble physiologically active substances that can be 
appTieHln^^^ 

vitamin Bi, vitamin Ba, vitamin Be, vitamin Biz, nicotinic- acid amide, and 
the like; and amino acids such as methionine, lysine, cysteine, threonine, 
and the like can be exemplified, however, the watersoluble physiologically 

active substances are not limited to these. As fatty substances to contain 
these water-soluble physiologically active substances, fats and oils, 
diglycerides, raonoglycerides, polyglycerol fatty esters, phospholipids, 
lysophospholipids, sorbitan fatty esters, propylene glycol fatty esters, sugar 
esters, waxes, and the like can be exemplified. As fats and oils, hardened 
oils such as beef tallow, lard, canola oils, palm oils, soya bean oils, and the 
like are preferable. These fatty substances can be used alone or can be used 
in mixture of two or more of them. As water-insoluble substances, 
high -molecular compounds such as shellacs, zeins, ethyl celluloses, 
ethylene -vinyl acetate copolymers, and the like, waxes, solid fats and oils, 
higher paraffins, and the like are applicable, however, they are selected 
depending on use applications such as foods, feeds, medical goods and the 
like. Among them, shellacs can be used for wider use applications and are 
preferable in physical property as well. 

[0009] 

In the present invention, first, spherical granules of a fatty substance 
that contains water-soluble physiologically active substances are 
manufactured. In manufacturing these spherical granules, it is preferable 
to suspend fine water-soluble physiologically active substances in a melted 
fatty substance, followed by spray granulation (spray chilling). 

[0010] 

The spherical granules thus manufactured have such a structure 
that one or a plurality of fine particles of water-soluble physiologically active 
substances {in the case of vitamin C, the particle size is not greater than 
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70 iim) are embedded in the spherical granules of the fatty substance (in the 
above case, the particle size is about 100 pm) and the structure is different 
from coating of water-soluble physiologically active substances into single 
particles by water-soluble physiologically active substances or different from 
dispersion in the matrix of the fatty substance. These spherical granules 
are well arranged in grain siase and have good sphericity since they are 
manufactured by spray granulation. Therefore, although the elution of 
water-soluble physiologically active substances into water cannot fully be 
inhibited with the above mentioned spherical granules alone, in further 
coating them by water-insoluble substances, uniform iSlms (membranes) are 
formed due to their spherical shapes, and thus inhibits the elution and 
causes no generation of lump particle, which enables easy coating. 

[0011] 

Although methods for coating the water-insoluble substances are not 
specifically limited, fluidization coatings, rolling and fluidization coatings, 
and the like are advantageous. The water-insoluble substances may be 
directly coated on the above spherical granules or may be coated on the 
above spherical granules after coating the intermediate layer. The 
water-insoluble substances may be used alone or in mixture of two or more of 
them, and plasticizers such as glycerin fatty acid esters and the like, coloring 
agents, flavoring agents, etc. may be acceptably added. 

t0012] 

The spherical granules of the present invention can be widely used 
not only for feeds for aquatic animals but also for feeds for land animals, 
foods, medical goods, and the like. 

[0013] 
[Example] 
(Example 1) 

(Manufacturing spherical granules of fatty substances) 
(l) 300 g of beef tallow hardened oils and 100 g of polygiycerol 
polyricinoleates PR 100 (manufactured by Riken Vitamin Co., Ltd.) were 
heated at SO'C and were melted and mixed, to which 600 g of vitamin C 
crystals passing through 44 ym (325 mesh) were added, and was stirred and 
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mixed, and kept at 75°C. With a spray chilling device, spraying was made 
at an atomizer rotational speed of 10, 000 rpm and spherical granules 
passing through 250 jim (60 mesh) were obtained (fatty spherical granules 
A). 

(2) 200 g of palm hardened oils, 80 g of lard hardened oils, and 20 g 
of polyglycerol polyricinoleates PR 100 were heated at 80°C and were melted 
InSa iniiedr i^^ 

obtained by the same operation as in the above mentioned (1) (fatty spherical 
granules B). 

[0014] 

(Manufacturing coated granules of water-insoluble substances) 
The above mentioned fatty spherical granules A and B and vitamin C 
crystals for comparison with shapes and grain sizes as below were coated 
using spir-A Flow SFC-5 device (superb granulation coating device 
manufactured by Freund Corporation) by the action of formulated liquids (i) 
and (ii) as below. 



Coated liquid 
formulation 


(i) 

(Unit- parts) 


(ii) 

(Unit: parts) 


Water-ii^luble 
substances 


Shellac 5 

Canolla hardened oils 
1 


Zein 5 


Solvents 


Methylene chloride 50 
Ethanol 44 


Ethanol 70 
Water 24 
Glycerin 1 





Shapes and grain size 


Vitamin C crystals 


Particle size a- about 100 pm, angled crystals 
Particle size b^ 150 to 350 iim, angled 
crystals 


Fatty spherical 
granules A, B 


Particle size^ 80 pm, spherical 
shapes 



■ Coating condition 



Spraying air pressure 2.0 to 3.0 kg / cm'^ 
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Rotor rotation speed 300 r.p.m 

Agitator rotation speed 600 r.p.m 

Lamp breaker rotation speed 1,000 r.p.m 

Supplied air flow 3m3 / min 

Supplied air temperature 60°C 
Liquid permeation speed 100 to 160 ml / min 



[0015] 

The coated amount and average particle size of coated granules thus 
manufectured were determined and the result was shown in Table 1. 



[0016] 
[Table 1] 



Section 


No. 


Particles used 
for coating 


Coated liquid 

formulation 

No. 


Coated 

amount/particles 
(%) 


Average particle 
size of coated 
granules (pm) 


Coated granules of 
the present 
invention 


I 


Fatty spherical 
granules A 


(0 


5 


92 


Coated granules of 
the present 
invention 


II 


Fatty spherical 
granules A 


<i) 


10 


93 


Coated granules of 
the present 
invention 


III 


Fatty spherical 
granules A 


(ii) 


16 


95 


Coated granules of 
the present 
invention 


IV 


Fatty spherical 
granules B 


(i) 


10 


93 


Coated granxiles 
for comparison 


V 


Vitamin 0 
crystal a 


0) 


15 


104 


Coated granules 
for comparison 


V] 


Vitamin C 
crystal b 


(i) 


10 


270 



[0017] 
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[Elution test] 

In conformity of the elution test method of the regulations by the 
Japanese Pharmacopoeia Eleventh Edition, elution test was implemented on 
coated granules of the present invention and the granules for comparison in 
Table 1. The test method was based on Puddling process and as a test 
liquid, 3% aqueous solution of metaphosphoric acid was used, and the liquid 

elution rate was determined. The result was shown in Table 3. 

[00181 

[Stability test] 

About 15 % of water with respect to the total weight was added to 55 
parts of casein, 20 parts of corn starch, 5 parts of fish liver oil, 2 parts of 
vitamin mixture (excluding vitamin C), 8.5 parts of mineral mixture, 1.1 
parts of glucosamine hydrochloride, 8 parts of gluten, and as granules to be 
added, 0.4 parts of coated granules or above mentioned fatty spherical 
granules A, B or vitamin C crystal a (as vitamin C) of Table 1 (all are 
represented by dry matter based parts by weight) , which were kneaded and 
extruded with a pelletizer to form granules. Right after the extrusion of 
these granules, they were put into a thermostatic chamber at 40°C, and the 
residual ratio of vitamin C after 6 hours was quantified. The result was 
shown in Table 3. 

[0019] 

[Survival test of young tiger prawnsi 

Further, granules obtained as mentioned above were fed as feedstuff 
to young tiger prawns shown in Table 2 and the survival rate of them was 
studied and the result was also shown in Table 3. 

[0020] 
[Table 2] 
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Young tiger prawns 




Body weight 


0.5 to 0.6 g 


Number 


20 


Rearing condition 




Tank 


100 liter 


Marine water supply 


200 liter / day 


Feed dosage 


10% (per body weight) 


Frequency of feeding 


Once a day 


Feeding period 


40 days 


Water temperature 


24 to 2TC 



[0021] 
[Tables] 



Specimen for elution 
test (added granules) 


Elution test 


Stability test 


Young tiger 
prawns 


(Elution 
rate, %) 


(Residual ratio, %) 


Survival 

test 


8 

hours 


16 

hours 


Immediate 
aftermath 


After 6 
hours 


(Survival 
rate, %) 


Coated granules of the 
present invention I 


7 


15 


95 


58 


100 


Coated granules of the 
present invention II 


3 


4 


97 


77 


100 


Coated granules of the 
present invention III 


12 


20 


86 


51 


95 


Coated granules of the 
present invention IV 


3 


5 


95 


69 


100 


Comparative granules 
V 


90 


96 


51 


30 


55 


Comparative granules 

VI 


82 


88 


54 


35 


52 


Fatty spherical 
granules A 


93 


100 


76 


34 


50 


Fatty spherical 
granules B 


95 


100 


72 


31 


45 


Vitamin C crystals a 


100 


100 


45 


29 


35 
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No addition (Vitamin C 










5 


free) 













[00221 
[Example 2] 

500 g of beef tallow hardened oils were heated at SO'C and were 

was added and they were stirred and mixed. Then the spherical granules 
passing through 250 jim were obtained by the same operation followed as in 
Example 1 (l) (fatty spherical granules C). 

The coated granules VII of the present invention were obtained by 
the (i) formulation of Example 1. The elution test was implemented by the 
same way as in Example 1 except that water was used as the test fluid. 

[0023] 

A stability test was implemented by adding feeds so that 0.01 parts 
by weight of vitamin Bi mononitrate was added to 100 parts by weight of 
minced sardine meat, and then by determining the residual ratio of vitamin 
Bi after 1 hour and 3 hours in a thermostatic chamber at 30°C by 
quanti£.cation. The result was shown in Table 4. 



[0024] 
[Table 4] 

Thermostatic chamber, 30°C 





Residual ratio 


After 1 hour 


After 3 hours 


Comparative Example 
(Fatty spherical granules C as 
they are) 


50% 


12% 


Example 2 
(Coated granules VII of the 
present invention) 


98% 


95% 



As shown in the above result, it was confirmed that the coated 
granules VII of the present invention in Example 2 had high stability in 
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minced sardine meat. 

[0025] 
[Example 3] 

Using the products of the present invention, the delayed effect of 
vitamin C on bread was studied by a sponge method (70 %, 4 hours). A 
bread dough was compounded based on Table 5 and bread was baked 
according to the routine procedure and its volume was measured. As shown 
in the result, it was confirmed that, as a result that excess oxidization of 
bread dough was inhibited, the effect of increased volume of the bread was 
superior in the product using the coated granules of the present invention to 
in the product using the coated granules of the Comparative Examples 1 and 
2. 
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10026] 



[Table 5] 



Raw materials 


Comparative 
Example-l 


Comparative 
Example-2 


Example 3 


[Sponge] 
Hard flour 


70% 


70% 


70% 


Live yeast 


2.2 


2,2 


2.2 


Yeast food 

(vitamin C free) 


0.1 


0.1 


0.1 


Emulgy MM- 100 


0;3 


0.3 


0.3 


Water 


42 


42 


42 


Vitamin C (crystals) 


18 ppm 






Vitamin C 

(Fatty spherical 
granules A) 




30 ppm 
(18 ppm as 
vitamin C) 




Coated granules 11 of 
the present invention 
(Table 1) 






30 ppm 
(18 ppm as 
vitamin C) 


[Main kneading] 
Hard flour 


30% 


30% 


30% 


Superfine sugar 


5 


5 


5 


Salt 


2 


2 


Q 
it 


Skimmed milk 
powder 


2 


2 


2 


Shortening 


5 


5 


5 


Water 


25 


25 


25 


Volume 


2,100 ml 


2,200 ml 


2,500 ml 



12 



[0027] 
[Example 4] 

500 g of hardened beef tallow oils were heated at 80 *C and were 
melted, to which 500 g of lysine was added and they were stirred and mixed, 
and the spherical granules passing through 250 nm were obtained by the 
same operation followed as in Example 1 (l) (fatty spherical granules D). 

UMr^TKese'Tat^^^ 

Example 1, the coated granules of the present invention were obtained. In 

the elution test, water was used as a test liquid and the amount of migration 
to water after 16 hours was quantified by liquid chromatography and the 
elution rate was determined. The result of the elution test was shown in 
Table 6, It was confirmed from Table 6 that the elution rate of the coated 
granules of the present invention was lowered considerably. 



[0028] 
[Table 6] 





Comparative 
Example 


Example 4 


Ifest product 


Fatty spherical granules 
D 


Coated granules of 
the present 
invention 


Elution rate 


70% 


10% 
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